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(57) Abstract 



A health care management system for use by hospitals, physicians, insurance companies, health maintenance organiza- 
tions, and others m the health care field includes a processing unit (302) and health condition guidelines. A user imputs informa- 
tion (304) related to the health condition of an individual and guideline-recommended treatments are identified. The user also in- 
puts (304) actual or proposed treatments for the same individual. The resulting comparative information can be used to modify 
the actual or proposed treatment, or provide explanatory information as to reasons for the difference between actual /proposed 
and guidelme recommended treatment. Also, the comparative information can be used by a reviewer for evaluation or utilization 
purposes. 
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HEALTH CARE MANAGEMENT SYSTEM 

15 

BACKGROUND OF THE INVENTION 
The present invention pertains to the field of data processing 
systems for health care management. More specifically, the present 
20 invention pertains to a health care management data processing system 

for use by hospitals, physicians, insurance companies, health maintenance 
organizations (HMO's), and others in the health care field to serve as a 
diagnostic, evaluation, and utilization tool for health care provided to 
individuals. The system is implemented in computer hardware and 
25 software. 

Due to the increasing complexity and cost of providing health care, 
there is an ever increasing emphasis on managing the health care process. 
The process extends from an individual presenting a health concern to a 
health care provider and continues through diagnosis, therapeutic 

30 selection, resource selection, treatment, and follow-up. This process could 
be extended further to include proactively identifying or preventing 
health concerns and plarming for anticipated resource needs at one end of 
the process, and daily nursing management and disability management at 
the other end of the process. 

35 Previous efforts to manage health care included manual-historical 

systems where individual files recording actual treatment provided were 
manually reviewed to collect statistics on general categories of care or to 
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review the appropriateness of treatment in a given case. Such methods 
are labor-intensive and inefficient. Efforts have been made to standardize 
data collection forms, descriptions of conditions, descriptions of treatment, 
and treatments in order to more efficiently collect and evaluate health care 
5 data. Other efforts have been made to automate the analysis of historical 
health care data for persons with particular health care conditions. These 
efforts focus mainly on collecting financial data and serve accounting and 
administrative fimctions. 

At least one known automated prior art health care management 

10 system addresses therapeutic selection by starting with a selected treatment 
and, based on patient information provided by the user, evaluating 
whether or not that treatment is appropriate. See "Guideline-based 
Utilization Management Program", Benefits Quarterly (4th Quarter 1991) 
These systems do not develop a recommended treatment based on various 

15 data describing an individual's health condition; the user must first select 
a predefined treatment. Also, these systems do not have the flexibility to 
modify or add treatments based on an individual's changing health 
condition. Further, these systems do not have an integral component 
whereby explanatory information is elicited from the health care provider 

20 or reviewer to facilitate analysis of the difference between actual or 
proposed treatment and recommended treatment. 

It would be a decided improvement over the prior art to have a 
health care management data processing system that could be used by 
various health care participants, including doctors, nurses, health care 

25 administrators, payor administrators, employers, and evaluators at 
multiple stages of the health care process. It would be a further 
improvement for such a system to collect information on individuals 
having a health concern, to guide the user to a recommended treatment 
based on the information collected and to compare an actual or proposed 

30 treatment with the recommended treatment. The prior art systems also 
leave an unsatisfied need for explanatory information on differences 
between the actual /proposed treatment and a recommended treatment 



SUBSTITUTE SHEET 



wo 94/00817 




PCT/US93/06104 



and for obtaining sytematic reviewer input as to any differences between 
the actual /proposed treatment and a recommended treatment. 

It would be a further improvement over the prior art for such a 
system to p>ermit continuous updating and modification of the experience 
5 base, using the information inputed into the process for each case. For 
example, the information on actual treatment provided can be used to 
reassess the decision path for recommended treatments. 

A system implementing the above process should ideally have 
several qualities. It should be cost-effective, i.e., lead to reducing the total 
10 cost of health care. It should be usable in real-time, i.e., the information 
input into the system should be immediately processed and available for 
further use. It should be interactive, allowing a variety of health care 
participants (doctors, nurses, administrators, quality evaluators) to 
understand and effectively use the system. It should be flexible enough to 
15 adapt to changes in and evolution of health care professional knowledge 
and health care treatment methods. 

A health care management data processing system designed to 
manage the health care process, using a data base of health care records 
and health condition guidelines, that includes providing diagnosis, 
20 evaluation, and utilization information, would be a decided 
improvement over the prior art. 

SUMMARY OF THE INVENTION 
To overcome these and other problems in the prior art, the present 
invention provides a health care management data processing system that 
25 is a real-time, interactive system to manage the health care process 
described above. The system can be used by hospitals, physicians, 
insurance companies, HMO's, and others in the health care field to 
promote cost-effective health care. 

The present invention builds from a data base of treatment 
30 guidelines developed by medical professionals and provides a diagnosis- 
based system that can be used during various steps of the clinical decision 
process: (1) prospectively, before treatment, when an individual presents a 
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health concern; (2) concurrently, at any stage of existing treatment; and (3) 
retrospectively, after treatment has been provided. The treatment 
guidelines are structured to work with an interactive question and answer 
methodology that ensures that the most appropriate data are collected and 
5 guides the user through the complex medical evaluation process. This is 
done by presenting questions in a logically-stiTXCtured order, leading to 
guideline-recommended treatment. The information retained by the 
system allows for a consistent, efficient review process. Variances between 
actual or proposed and guideline-recommended hreatment can be used for 
10 quality assurance and audit purposes. Also, cross-specialty review is 
facilitated. 

According to the present invention, there is provided a processing 
unit and software-implemented health condition ti-eatment guidelines. A 
user inputs an individual's health data into a new or existing case file in 
15 response to inquiries implemented in a health-condition specific 

guideline. Through the interactive guideline query-response process, a 
guideline-recommended treatment (or treatments) is obtained. The user 
may adopt or accept the guideline-recommended treatment or input an 
actual or proposed treatment that is different. Discrepancies between 
20 actual /proposed and guideline-recommended treatinent are identified and 
the user's choice is doomtented through interactive queries. Once a 
treatment is selected, the case information is added to the data base and an 
additional reviewer can analyze tiae file. The case may be re-opened, and 
changes may be made at any stage in the process to reflect new conditions, 
25 or new or modified treatments. 

BRIEF DESCRIPTION O F THE DRAWINGS 
Figure 1 is a block diagram of the system of the present invention. 
Figui-e 2 is an excerpt from a medical category index to the guideline 
data base. 

30 Figure 3 is an excerpt from a diagnosis code-based index to 

guidelines. 
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Figure 4 is an excerpt from the guideline data base, showing a 
guideline question and navigation structure. 

Figure 5 is another excerpt from the guideline data base, showing 
another guideline question and navigation structure, illustrating a path to 
5 a different guideline. 

Figure 6 is another excerpt from the guideline data base, showing a 
guideline question and navigation structure, illustrating how a previously 
selected answer can join with a current answer to identify the next step. 

Figure 7 is an example of a guideline recommendation data base 

10 item. 

Figure 8 is an excerpt from the guideline procedure file. 

Figure 9a is a flow chart of the guideline development process. 

Figure 9b is a flow chart of the clinical decision process. 

Figure 10 shows the medical category screen menu used to access 
15 the guidelines. 

Figure 1 1 shows a screen listing of titles some of the guidelines for 
selected medical conditions within the cardiovascular /respiratory medical 
category. 

Figure 12a shows a screen used to access guidelines by diagnosis 

20 code. 

Figure 12b shows a screen used to access guidelines by treatment 

text. 

Figure 13 shows a screen used to open a guideline process after 
guideline selection. 
25 Figure 14 shows a screen with examples of the question/ answer 

process for utilizing the guideline for the diagnosis of thrombophlebitis. 

Figure 15 shows a screen identifying guideline recommended 
treatment for a thrombophlebitis case, overlaid with a specialty review 
box. 

30 Figure 16 shows a screen identifying guideline recommended 

treatment, proposed treatments, and final recommendation treatment for 
a thrombophlebitis case. 
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Figure 17 shows a screen used for specialist' s review of a case 
exhibiting variances between proposed and final recommended treatment. 

Figure 18 is a flow chart of the guideline for treatment of 
thrombophlebi ti s . 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A. Hardware /Software System Overview 

The present system is shown in general block-diagram form in 
Figure 1. As seen there, the system 300 comprises a processing imit or CPU 
with main memory 302; input means 304, such as a keyboard connected to 

10 the CPU/main memory 302; and two output devices, a display 306 (such as 
a CRT or other screen device) and a printer 308, also connected to 
CPU /main memory. Storage device 310 (e.g., a disk drive) commimicates 
with the CPU/ main memory 302 and is the memory unit for storing 
application software 320 and guideline data bases 330. The system 300 also 

15 includes appropriate operating system software (not shown). 

The preferred implementation platform of the present invention is 
a system implemented on an IBM compatible personal computer having 
at least four megabytes of main memory and an eighty megabyte hard disk 
drive, with Microsoft Windows as the user interface and Paradox as the 

20 data base management software. Individual personal computers can be 
networked to give multiple users access to a common data base. The 
application software 320 is written in Microsoft C development language. 
The application software 320 fimctions as an interactive presentation tool, 
permitting the user to interactively exchange information with the system 

25 300. Certain session data are recorded to allow case audit and analysis of 
system use. 

At the foimdation of the system 300 is a set of diagnosis-based 
guidelines that are derived from medical professional and healthcare 
management expertise. Each guideline is associated with a particular 
30 health care condition for which treatment exists. Each guideline is 

intended to lead a system user through a sequence of interactive data- 
collection queries based on the specified health care condition observed in 
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an individual patient. The data-collection queries are logically structured 
so that the guidelines user identifies pertinent patient characteristics and is 
led to an endpoint that is usually one recommended treatment. However, 
the endpoint may also be two or more alternative treatments, a pointer to 
5 a different guideline or a recommendation for further clinical evaluation 
before treatment is selected. 

As implemented in the system 300, a guideline can be viewed as a 
decision tree with multiple data collection nodes, most of which have 
conditional branching to connected nodes based on user-supplied data. 

10 The endpoints of navigation through the decision tree are usually 
embodied in a set of recommended treatments. The path to any 
recommended treatment involves one or more conditional branches. 
Thus, each guideline implemented in the system 300 has a definite 
algorithmic structure that guides the user. The structure and content of 

15 and process for development of guidelines are discussed in greater detail 
below. 

The system 300 presents each guideline in a questioning logic 
sequence where the response to each question drives to the next question 
or to the appropriate treatment option(s). As defined in the present 

20 invention, a treatment option includes an intervention and the 

corresponding primary health care resources utilized in that intervention. 
The data for implementing a guideline include, in addition to question 
text, the presentation parameters, such as the presentation order for the 
questions, and the conditional branching logic that is driven by the user's 

25 responses to the guideline questions. With each guideline implemented 
as a set of data base parameters, the application software is designed as a 
shell used to access and present the guideline content and control the 
navigation through the questioning process. 

Once the user reaches one or more guideline-recomended 

30 treatment options, the system 300 elicits from the user information 

identifying the actual treatment already given or, preferably, the treatment 
proposed for the individual that presented the health care condition. The 



SUBSTITUTE SHEET 



wo 94/00817 




PCT/US93/06104 



8 

system 300 compares the actual or proposed treatment against the guideline- 
recommended treatment option(s). This comparison addresses not only 
the intervention or procedure that is central to each treatment option but 
also the several health care resource parameters that are part of each 
5 recommended treatment option (and are discussed in greater detail 

belov/). The system 300 develops a treatment evaluation report based on 
the comparison to identify discrepancies between the guideline- 
recommended treatment and the actual or proposed treatment. 

There are four general components to the application software 320: 

10 (1) an index component that facilitates quick access to the correct guideline; 
(2) a question component that presents the questions and controls 
navigation through the guideline based on the user's responses; (3) a 
treatment component that presents the guideline-defined treatment 
options, and highlights the appropriate option based on user responses to 

15 questions; and (4) the clinical decision component that facilitates the 
collection of data to support analysis of the use and impact of the 
guidelines and the tracking of guideline activity by case. 

The index component utilizes several different data bases. The 
main index data base, a portion of which is shown in Figure 2, includes: a 

20 field 10 with two digit numbers that identify one or more medical 

categories; a field 11 containing a textual description for each medical 
category; a field 12 containing two digit numbers each of which identifies 
one of multiple guidelines within a medical category; a field 13 for a 
guideline extension identifier, signifying that certain guidelines are an 

25 extension of other guidelines; and a field 14 containing textual description 
for each guideline. Therefore, each guideline can be identified by a five 
digit number: a two digit medical category number, a two digit guideline 
number, and a one character extension identifier (optional). For example, 
the Thrombophlebitis; Extension guideline 15 is identified as 53(23X). 

30 The diagnosis code index, a portion of which is shown in Figure 3, 

cross-references each guideline number in field 16 with one or more 
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diagnosis codes in field 17. This data base is an index used to identify a 
guideline based on a diagnosis code entered by the user. 

The question component also has a data base. Figure 4 shows a 
portion of the question and navigation data base. For each guideline 
5 identified by numbers in field 18, there are one or more questions, each 

identified by number and text in field 19. Associated with each question in 
one or more of columns 20, 21, 22 is coded navigation information 
identifying the next step, which may be an additional question, a different 
guideline or a treatment. Different paths through the guideline are 

10 indicated by codes representing each possible answer provided by the user. 
A two digit code in column 20 or 21, such as the "02" at 23a, identifies the 
next question to be answered. Two characters, at least one of which is a 
letter, such as the "4A" at 23b, identifies a treatment. Column 20 shows 
the code for the next step when the user response to a question is "Pass" 

15 (or "yes"). Colunm 21 shows the code for the next step when the user 
response to a question is "Fail" (or "no"). Column 22 contains 
information identifying a preceding question and its responses, if the path 
from a question depends on the user resp>onses to both the cxarrent and a 
preceding question. (An example of this appears in Figure 6 and is 

20 explained below.) Figure 5 shows another exemplary portion of the 

question and navigation data base. As shown in Figure 5, a four digit code 
24 in column 20 (or 21) identifies when another guideline should be 
applied as the next step. 

In implementing a guideline, the question/ answer combinations 

25 are sequenced to yield the most efficient route to a treatment. Also, the 
question /answer combinations are sequenced based on frequency of usie, 
listing the most conunon questions first. This sequencing scheme makes 
the present invention more efficient in moving the user directiy to the 
recommended treatment and collecting only relevant information. 

30 Figure 6, which shows a further exemplary portion of the question 

and navigation data base, provides an example in which the answer to a 
preceding question together with the answer to the current question 
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defines the next step. Question/ answer 04g under guideline 53(03) is 
illustrative. Under the coluntn 22, labeled "Fnn", it is shown that 
question/ answer 04g could have been reached by previously answering 
question 02 as Pass (code "02P") or by selecting any of answers "a" through 
5 "f* to question 03 (codes "03a" to "03f If 02P or 03a through 03e were 

chosen as the previous answer and response "g" is selected for question 04, 
then in each case the next step is the treatment options of "2A" or "2C". 
However, if response "g" were selected to question 04 after the answer 
corresponding to code "03f ' was selected, then the next step is "PR," 

10 indicating physician review. 

The treatment component also uses data bases. Figure 7 is an 
example of a guideline recommendation data base set for the condition 
corresponding to guideline 53(23). In general, for each guideline identified 
by a five digit number in field 25, there are listed one or more recomended 

15 treatments. Each treatment is identified by: a two character treatment 
code in field 26, a textual treatment description in field 27, and several 
resource utilization indicators in columns 28-32, labelled Setting, A/S, LOS 
, Preop LOS, and Flag, respectively. (These resource utilization indicators 
are explained in greater detail below.) Also, a numeric procedure code, 

20 such as a Current Procedure Terminology ((ZPT) code is provided in field 
33. 

A complete menu of all treatments that may be referenced in 
any guideline, including treatment descriptions and resource indicators, is 
retained in a procedure file that is used by all guidelines. The procedure 

25 file, an excerpt of which is shown in Figure 8, lists the numeric procedure 
code in field 34, the five resource utilization indicators in fields 35-39, and 
numeric procedure description text in field 41. A count of the number of 
text lines in the numeric procedure description is kept in field 40. 

The clinical decision data collection component is liiJced to the 

30 previous three components to collect data and track guideline activity. Its 
purpose is to provide a foundation for moving from the individual cases 
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processed in the system to aggregated statistics for a set of cases. The 
reports facilitated by this component are discussed below. 
B. Description of a Diagnosis-Based Guideline 

Diagnosis-based guidelines provide a framework to reflect the 
5 critical factors in the clinical decision process usually leading to treatment, 
to define optimal resource allocation, and to outiine key patient data. A 
guideline is not a fixed formula or cookbook, although it must be a 
definite step by step algorithm that can be coded; rather, a guideline 
presents a disciplined framework or process to guide and assist the user, 

10 such as a health care provider, in identifying appropriate treatment. 

Application of a guideline to an individual's headth condition in 
the present system 300 consists of four phases: (1) the entry phase; (2) the 
question /data collection phase; (3) the assessment phase; and (4) the final 
recommendation phase. In the entry phase, the guideline to be applied is 

15 identified. Generally, a guideline is identified by a recognized health 

condition description, which may be stated as a symptom or a diagnosis. 

Once the desired guideline is identified among those available in 
the system, the question /data collection phase begins and the xiser is 
presented with a series of questions. The guideline questions are 

20 organized in a format similar to a decision tree or flow chart. Generally, ^ 
the next question is identified based on the answer to the current question. 
However, some questions elements may be designed only to elicit 
information and the answer does not (at least immediately) influence the 
next question presented. The number of questions presented in a given 

25 case varies with the guideline selected and the answers to the questions 
presented. 

In the third phase, the guideline identifies a recommended 
treatment or other action, based on the user's answers to the questions 
presented. As noted previously and shown in Figures 7 and 8, a 
30 recommended treatment consists of a textual description, a numeric 
procedure code, and resource utilization indicators. 
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There are a five resource utilization indicators. "Setting" identifies 
whether the treatment occurs in an inpatient facility (IP), outpatient 
facility (OP), or physician office (OF). "LOS" (Length of Stay) identifies the 
number of days for inpatient facilities. "A/S" (Assistant Surgeon) 
5 designates whether an assistant surgeon is required. "Preop LOS" 

(Preoperative Length of Stay) designates the number of inpatient days 
required prior to elective surgery. "Flag" indicates special considerations 
such as large case management, physician review, or coordination of 
services. 

10 More than one reconunended treatment may be provided as the 

outcome of a guideline. Also, a treatment may not be provided; rather, 
application of a new guideline or further clinical evaluation can be 
recommended . 

As noted above, a guideline is not a fixed formula that, in effect, 
15 requires the user to pursue a given treatment. To the contrary, use of a 

guideline in the p zsent system 300, specifically contemplates that the user 
may select and enter into the system a proposed or actual treatment that is 
not the recommended treatment indicated by the guideline. If the user 
selects a proposed or actual treatment that is not the recommended 
20 treatment indicated by the guideline, then the system calls for specialty 

review of the case. This usually involves seeking the opinion of a person 
different from the person that selected the proposed or actual treatment. 
Once the specialty review is completed, the user enters into the system a 
final recommendation treatment. This can be the guideline 
25 recommended treatment, the proposed or actual treatment previously 
entered by the user, or a different treatment resulting from the specialty 
review. 

A primary purpose of the guidelines is to initiate and facilitate 
comparison and evaluation, if there is a difference between the the final 
30 recommendation treatment and guideline recommended treatment or 
between the final recommendation treatment and proposed /actual 
treatment. This comparison and evaluation occurs in the fourth phase. If 
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there is a difference between the the final recommendation treatment and 
guideline recommended treatment, the system 300 elecits an explanation 
for each variance in the intervention or procedure, as well as in resource 
utilization indicators (provided that the differences in the intervention or 
5 procedure pernuts meaningful comparisions). If there is a difference 
between the the final recommendation treatment and proposed /actual 
treatment, e.g., the user is overriding the proposed /actual treatment of a 
provider, the system 300 elicits comments on the influence of the 
guideline process on the final recommendation, i.e., the manner in which 

10 care changed as a result of the guideline process. 

The content of a guideline requires that it reflect accepted clinical 
practice when formulated and also requires (a) ongoing evaluation to 
ensure appropriateness and (b) assessment of its implementation to 
ensure consistent application and appropriate sensitivity and specificity of 

15 its contents. The clinical content of each guideline needs to be based on 
available evidence and refined by result of application. Thus, guidelines 
are developed first as paper diagnosis and treatment models by health care 
professionals and these models are refined to sufficient definiteness to 
permit their coding. 

20 Figure 9a is a chart outlining the guideline development process. . ^ 

At step 1 the illness category that the guideline will cover is identified. 
This decision is usually based on existing patterns, such as the volume of 
cases for an illness category, the extent of variations in treating an illness, 
or cost for treating an illness. A panel of people with expertise in the 

25 selected illness category or in research procedures is established. 

At step 2, the scope, i.e., components of care, of the guideline is 
identified. The five major components that a guideline may include are 
diagnostic guideline, therapeutic selection, resource selection and acute 
care management. The care components decision is based on the purposes 

30 for developing the guideline, understanding how it would be 

implemented, and the financial resources available for guideline 
development. 
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At step 3, any subdassifications used to identify severity levels of 
the illness with a set of treatment options are identified. The 
subdassifications should be standard groupings whenever possible, so they 
will be consistent with data used in future analyses. 
5 At step 4, an evidence chart that defines aspects of the diagnosis or 

treatment which require spedfic sdentific support or evidence is 
developed. This evidence is necessary to determine the impact on 
expected clinical outcomes of a specific intervention. It also describes 
potential adverse affects or outcomes and complications which will need 

10 to be considered in evaluating overall risks and benefits. 

At step 5, a literature search is conducted. Prior to conducting the 
literature search it is important to define the search logic, process, and list 
of exdusions in order to efficiendy expend time and resources. The 
evidence chart helps organize the information to complete the literature 

15 search. 

At step 6, evidence retrieved for each linkage of the evidence chart 
is documented in a standard format. The data abstraction process is 
completed. The results are summarized to specifically docimient the 
results of each study. 

20 At step 7, quantitative analysis is used to draw conclusions about a 

particular intervention's effectiveness. Narrative summaries are created 
of the information for each intervention, describing the impact on 
exp>ected outcome. This synthesis of information, including the narrative 
sunamary, is provided to knowledge experts for a dedsion of clinical 

25 impact of intervention on expected outcome. 

At step 8, a summary of the risks and benefits of interventions 
appropriate to a diagnosis is generated. This summary may indude 
positive outcome, grade of impact, contraindication, adverse 
affect /mortality, adverse affect /morbidity, disability, discomfort and cost 

30 impact. At this point a meeting of the expert panel occurs. During this 
meeting the risk summary benefit is reviewed, resource selection, key 
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management and follow-up guidelines are defined, and consensus on the 
guideline is reached. 

At step 9, a dinical appropriateness model is created by the panel 
that describes by intervention: patient characteristics for which the 
5 intervention is indicated and contraindications, with appropriate 

alternative when present. This information is then aggregated into a 
guideline. 

At step 10, for each intervention adopted into the guideline, the 
panel determines a minimum level of resource required to administer the 
10 treatment. This includes evaluating the setting and potential variables. 

At step 11, acute care management is defined. For each 
intervention requiring an inpatient stay, the panel determines the 
appropriate lengtii of stay. 

At step 12, following completion of a guideline, the panel develops 
15 guidelines for extended care, which include the indications, treatments 
and related resources. 

At step 13, the panel meets to review the entire guideline for clarity 
and accuracy. Panel members vote formally for adoption of each 
guideline. 

20 Guidelines are continuously updated by recurring searches by 

diagnosis for new findings and studies. Also each guideline can be 
reviewed on a periodic basis, such as annually. Information from the care 
management system can be retrieved for that review, including results of 
use, frequency of use, frequency of variation by component, type of 

25 variations. 

C. Using the System 

Figure 9b shows the basic steps of the clinical decision process in 
which the present invention may be used. Initially, an individual 
presents a health condition to a provider. Next, the diagnosis process is 

30 initiated. The health care provider collects information from the 

individual and performs tests or other procedures. At this point, the 
system user (whether it is the provider, assistant, administrator, or other) 
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may initiate the guideline process leading to a reconunended treatment. 
Also at this point, the user may input an actual or proposed treatment 
prior to initiating the guideline process. 

Broadly viewed in terms of the clinical decision model of Fig. 
5 9b, the system 300 can be used to aid diagnostic confirmation and 

therap)eutic selection associated with the diagnosis. The system 300 can 
also aid resource selection, because the guidelines used in the system 
contain resource recommendation parameters. Thus, the guidelines 
address both the problem of overutilization and its resulting direct costs 

10 and underutilization, which usually leads to indirect costs. Using the 
system in real-time to guide proposed care provides a clinically-sound 
basis for ongoing quality and outcomes analysis through tracking a specific 
diagnosis. Potentially inappropriate or less-than-optimal care can be 
identifed and corrected. The guideline structure provides a basis for 

15 consistent decision-making, while allowing flexibility for complex cases 
requiring care coordination and intensive review. 

To illustrate how the system 300 aids diagnostic confirmation, 
therapeutic selection and resource selection, it is useful to trace the actual 
process followed by a system user, including the screens presented. 

20 1. Initiating a Guideline Process - Accessing the Desired Guideline 

Access to the appropriate guideline in a real time mode is a 
key feature of the present invention. Therefore, the index component is 
structured to allow the user a method of locating the appropriate guideline 
with differing levels of information. For example, the guidelines are 

25 diagnosis-based (that is, they address a specified health condition that has 
been recognized), but the user (clinical reviewer) may only know the 
procedure being proposed. This requires an efficient search of all of the 
guidelines that contain that procedure in order to identify the correct 
guideline for review of the case. 

30 There are three ways the user may initiate the guideline process. 

First, the user may select one category from an alpha index of predefined 
medical categories, as shown in the screen depicted in Figure 10. Each 
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category leads to an alpha index of guideline titles within that, each title 
representing a health condition or diagnosis, as shown in Figure 11. This 
facilitates quick access to the desired guideline. More than one description 
may exist for a guideline. To actually select a guideline, the user first 
5 selects one category from a medical category list 42 as shown in Figure 10. 
For each selected medical category, the system 300 next presents a menu of 
guideline titles 43 as shown in Figure 11. The user then selects the desired 
guideline 44 which is highlighted as shown in Figure 11. 

The guideline process may also be initiated a second way. Once a 

10 medical category is selected, the user may move to a screen for inputing a 
predefined diagnosis code, as shown in Figure 12a. For example, in the 
preferred embodiment, a code from the International Classification of 
Diseases, 9th Revision, Clinical Modification, or ICD-9-CM, a standard 
coding system, may be entered in field 45. One guideline may cover a 

15 range of diagnosis codes and a diagnosis code may identify more than one 
guideline. The user selects the desired guideline from the relatively short 
menu 46 generated for the given diagnosis code. Entry of a 3 digit code 
will cause the system to display a list of all of the guidelines containing 
that diagnosis code. No diagnosis code validation is done. (Note that 

20 although the ICD-9-CM code is 5 digits, only the first 3 are used to index.) 

The guideline process may also be initiated v^thout identifying a 
diagnosis. As shown in Figure 12b, the user may input text representing a 
known or proposed treatment or procedure information in field 47. A 
procedure or treatment may be found in more than one guideline. 

25 Selection is by alpha description allov^ng for a partial string search of 5 

characters into the index list. The procedure descriptions contain the most 
significant characters first to allow a fixed position search. The search is 
limited to procedure code descriptions only, excluding complication 
descriptions and notes. If matching text is found, the treatment containing 

30 that text is identified. From that, the guideline(s) containing the identified 
treatments are located. Therefore, it is possible that treatment text can lead 



SUBSTITUTE SHEET 



wo 94/00817 




PCT/US93/06104 



to more than one guideline. The user then selects the desired guideline 
from the menu 48 generated in response to the treatment text entered. 

After a guideline is selected, the software calls for identification 
information to be provided by the user. This is shown in the screen 
5 depicted in Figure 13. First, the type of review or file is identified. Review 
type is either initial or extension. Extension review is entered after an 
initial guideline is used. The extension may be caused by a delayed 
response or condition in the individual, a complication, a failure of initial 
treatment, or other reason. Next, a case identification nimiber is entered. 

10 It is important that a patient have a unique identification ntmiber for each 
admission to ensure all information on the patient is in a single file. As 
discussed above, extension review allows the user to add information to 
an existing file. A clinician or care provider identification number is also 
entered. Each clinician should be identified by a unique number. 

15 2. Navigating through a Guideline - the Question /Data Collection Phase 
Once a guideline is selected, the user proceeds through an 
interactive process of questions and answers to reach a recommended 
treatment. An example screen showing part of the process is depicted in 
Figure 14. Several questions are displayed and a first question 49 is 

20 presented to the user by highlighting. There are three question formats. 

First, the question can be in narrative form as at 49 and require a "pass" or 
"fail" (corresp>onding to yes or no, respectively) answer 50. The answer is 
selected by "pushing" a displayed "button". Second, the question may 
offer multiple answers as at 52 and permit selection of only a single 

25 answer. Response navigation is attached to each multiple-choice selection 
(only pass applies). Third, the question may provide multiple selections as 
at 51 and all applicable selections may be chosen. The third type of 
question is for aboth navigation and data collection and some selections 
made do not affect subsequent questions. All questions are presented by 

30 highlighting the current question and as many questions as possible are 
displayed on one screen. Questions are numbered to permit tracking the 
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clinical pathway used to arrive at a recommended treatment. A question 
and any of the responses may extend over more than one line. 

Based on the user's answer to the initial question, another question 
is presented, but it may not be the next question in the number sequence. 
5 Navigation among questions is dependent on answers and some 

questions may be skipped. Therefore, the user enters only relevant data 
and does not have to sift through unnecessary or irrelevant questions. 
No backward navigation is allowed in the questioning logic. However, 
the user may back up to erase and re-enter resp>onses. The number of 

10 questions presented to the user varies depending upon the guideline 
selected and answers provided. 

A question may be arrived at by multiple paths. For example, if 
question 3 is arrived at from question 1 or 2, then there could be 2 sets of 
pass/fail navigational options. Ultimately, after navigating through a 

15 guideline, the user will be provided with at least one recommended 
treatment, a new guideline or instructions to seek further clinical 
evaluation. If questioning determines the need to utilize a different 
guideline, then the user is either transferred directly to the new guideline 
and /or a message is displayed. A given combination of answers may lead 

20 to multiple reconimended treatments as shown by the two highlighted 
treatments 53, 54 in the screen depicted in Figure 15. 

Codes are stored that indicate the path taken through the 
questioning process (clinical pathway). A "help" menu accessed by a 
fimction key is available at any time to further clarify the question, 

25 treatment, or list of references. Using the pull-down menu "view" 
accessed as indicated 56 in Figure 14, the user may review answers to 
previous questions. However, except in the non-directive mode described 
below, the user may not work backward or select questions in an arbitrary 
manner. Due to the navigational control built into a guideline, only 

30 relevant questions that cire required to reach a recommended treatment 
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are presented and answered. The user has the ability to exit and suspend 
review at any time. The review status is stored and the user may continue 
the review at a later time. 
3. Treatment and Review 
5 The guideline question sequence will lead to one or more 

recommended treatment options, a new guideline, or suggest further 
clinical evaluation. As shown in Figure 16 all treatment options are 
displayed to the user with the recommended treatment(s) highlighted. 
Multiple treatments may be appropriate for a sp>ecified combination of 

10 answers. A treatment option may be displayed with message or note lines. 
More than one page of treatments may be present, and the user can page 
through all treatments. 

A treatment option is displayed in eight fields, as shown in the 
screen depicted in Figure 16. The first field 57 is a two-character treatment 

15 code that facilitates tracking of treatments within a guideline. The code is 
unique within the selected guideline only. Next is a field 58 contaimng a 
brief description of the treatment, followed by a field 59 for the applicable 
numeric procedure code. Multiple procedure codes may be present if a 
treatment consists of more than one procedure. A procedure code may 

20 not always be available for a treatment option. If it is not available, an 
internal code will be created but not displayed on the screen. The 
procedure code can be used in reimbursement for the selected treatment. 

Next the resource utilization indicators are listed. The treatment 
setting field 60, labelled, "Setting", identifies inpatient facility (IP), 

25 outpatient facility (OP), or physician office (OF). The length of stay field 61, 
labelled "LOS", provides the number of days for inpatient facilities. The 
assistant surgeon field 62, labelled "A/S", designates whether an assistant 
surgeon is required (y=yes; n=no; s=standby). The preoperative days field 
62, labelled, "Preop", designates the number of inpatient days required 

30 prior to elective surgery. Flag field 64 indicates special considerations such 
as large case management, physician review, or coordination of services. 
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As Stated previously, the user may enter an actual or proposed 
treatment prior to or after obtaining the gxiideline-recommended 
treatment(s). To enter an actual /proposed treatement after arriving at a 
guideline recommended treatment, the user utilizes the "Enter" menu 
5 and reaches a screen with the format shown in Figure 16. As shown in 
Figure 16, for the proposed /actual treatment the user enters information 
in five labelled fields, including treatment code 69 and the resource 
utilization indicators of Treatment Setting 65, Length of Stay 66, 
Preoperative Days 67, and Assistant Surgeon 68. The user normally enters 

10 a 2-character treatment code corresponding to one of the treatment options 
listed above fields 65-69. If the proposed /actual treatment is not listed in 
that guideline, then a reserved code will be entered and the 
proposed /actual treatment must be described. 

If the proposed /actual treatment is not the same as the guideline- 

15 recommended treatment, then the system prompts the user to initiate 
speciality review. Figure 17 shows a screen used in the specialist review 
process. The sp>ecialist review window is overlaid on the treatment 
options list screen. The following fields have data automatically entered: 
case ID number 70, review ID number 71, and specialist review number 72. 

20 A five-character ID field 73 is user-filled to identify the specialist reviewer. 
Four types of review with differing associated costs and expertise can be 
selected: clinical review (CR) 74; physician review (PR) 75; independent 
medical exam (IME) 76; and appeal 77. Clinical review is conducted by a 
licensed professional with exp)ertise in a particular specialty including the 

25 provider or another on the user staff who has the authority to approve 

variances. Physician review is by a consulting physician with authority to 
approve variances. IME is a required referral for a second opinion 
exanunation. This type of review is chosen based on individual case 
merits or for a mandatory second opinion list. Appeal is a review by a 

30 consulting physician generated by an appeals notification. 

The reason field in the specialty review window includes seven 
possible reasons why the case was carried to a different level of review. 
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including appropriate treatment plan 78, partial procedure 79, setting 80, 
LOS 81, preop days 82, assistant surgeon use 83, and diagnosis 
confirmation 84. For any given case, multiple reasons could be present. 
Any variance between the proposed /actual and guideline-recommended 
5 treatment are automatically designated. Actual consideration of the case 
by a specialty reviewer occuu-s off-line. The result of that review is 
communicated to the user, who is now enters a final recommendation, 
incorporating the conclusions reached in specialty review, in the formate 
required by the screen shown in Figure 16. 
10 With a guideline-recommended treatment identified and a user- 

selected proposed /actual treatment as well as a final reconunended 
treatment entered in the system-defined format, the system 300 performs 
comaprisons. 

Whenever there is a variance between the treatment or a resource 
15 utilization indicator for a final recommended treatment and guideline 
recommended treatment, the system elicits reasons for the variance(s). 
The ^'reason" field corresponding to a resource utilization indicator where 
there is a variance is highlighted. One character standard reason codes are 
used to explain overriding the guideline recommended treatment. 
20 Reason codes include the following: 

A - additional diagnosis (comorbidity) 
B - significant clinical findings 
C - complication 
D - unavailable information 
25 E - alternative care availability 

F - fadlity capability 
G - geographic distance 
H - social situation 
I - surgical stabilization 
30 J - contraindication 

K - age 

L - practitioner experience 
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M - patient preference 
O - system override 
Z - other 

For example, "Setting" reason must be completed if the final 
5 recommendation treatment Setting is higher than the guideline treatment 
Setting (IP>OP>OF). "LOS" reason must be completed if the final 
recommendation LOS is greater than the guideline LOS, "Preop" reason 
must be completed if the fined recommendation Preop days are greater 
than the guideline Preop days. Assistant Surgeon reason must be 

10 completed if the final recommendation Assistant Surgeon use is greater 
than the guideline Assistant Surgeon (Y>S>N). Diagnosis confirmation 
reason must be completed if a specialty review reason indicates diagnosis 
confirmation. [PLEASE CONFIRM] 

A final recommendation reason description is entered if there is no 

15 standard reason code for the final recommendation treatment or for 

further explanation even when a standard code exists. For example, it is 
desirable to elicit user comment identifying other diagnosis information 
that was considered relevant to treatment selection and may lead to future 
modification of the guideline. A "button" allows access to a free text entry 

20 window. 

The "Care Changed" fields are used if the final recommendation 
treatment is different from the proposed /actual treatment. Whenever 
there is a variance between the treatment or a resource utilization 
indicator for a final recommended treatment and actual /proposed 

25 treatment, the system elicits reaisons for the variance(s). The "reason" 
field corresp>onding to a resource utilization indicator where there is a 
variance is highlighted. Treatment "Care Changed"fiel is used if the final 
recommendation is different than the proposed /actual treatment. The 
treating physician indicates whether he agrees with the recommendation 

30 (Y, N, U=Unknown). Setting "Care Changed" is used if the final 

recommendation treatment Setting is different than actual /proposed 
Treatment Setting. The treating physician indicates whether he agrees 
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with the final recommendation (Y, N, U=Unknown). LOS "Care 
Changed" is used if the final reconunendation LOS is different than the 
actual /proposed LOS. The treating physician indicates whether he agrees 
with the final recommendation (Y, N, U). Preop "Care Changed" is used if 
5 the final recommendation Preop days is different than the 

actual /proposed Preop days. The treating physician indicates whether he 
agrees with the final recommendation (Y, N, U). Assistant Surgeon "Care 
Changed" is used if the final recommendation Assistant Surgeon is 
different than the actual /proposed Assistant Surgeon. The treating 

10 physician indicates whether he agrees with the final recommendation (Y, 
N, U). DX "Care Changed" is used if the case was sent to specialty review 
for diagnosis confirmation, then the treating physician annotates whether 
he agrees with the decision (Y, N, U). [PLEASE CONFIRM] 
D. An Example Guideline - Thrombophlebitis 

15 An example of the guideline process for a specific health condition 

is shown in Figure 18, a flow chart for the guideline, thrombophlebitis, in 
conjunction with previously discussed screens shown in Figure 11-16, 
which represent portions of the implementation of the flow chart of 
Figure 18. This flow chart does not include all information presented to 

20 the user that would appear on the terminal screen. For example, at step 
106 the flow chart shows only the recommended treatment code and 
treatment text. However, the gtiideline definition for thrombophlebitis 
includes and the user would actually be presented with a screen similar to 
Figure 16 which would include, the CPT code and resource utilization 

25 indicators for each treatment option. Also, the flow chart differs from the 
actual screens in that screen-displayed questions are answered as "pass" or 
"fail", which correspond to "yes" or "no", respectively, in the flow chart. 

Step 100 is the entry point corresponding to selection of the 
guideline based on the guideline tide, as shown in Figure 11, or by use of a 

30 diagnosis code, as shown in Figure 12, or a treatment text search, as shown 
in Figure 13. At step 101, the user is asked whether the condition is a 
superficial or deep vein thrombosis. If the user selects "superficial", at step 
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102 the user is asked whether the diagnosis by examination and symptoms 
includes one of the following: pain, redness, or swelling. If the user selects 
"no", at step 103 Physician Review is recommended. If the user selects 
"yes", at step 104 the user is asked whether the patient has progressive 
5 symptoms despite appropriate out-patient management. If the user selects 
"no", at step 105 continuing out-patient treatment is the recommended 
treatment option. If the user selects "yes", at step 106 a guideline- 
recommended treatment identified by code 7D is presented. 

If the user selects "deep vein thrombosis" at step 101, at step 107 the 

10 user is asked whether it was diagnosed on doppler/ venogram as shown in 
Figure 14. If the user selects "no," at step 108, Physician Review is 
recommended. If the user selects "yes," at step 109, the user is asked 
whether anticoagulation therapy is cpntraindicated due to several factors. 
If the user selects "no," at step 110 two guideline-recommended treatments 

15 identified by codes 7A and 7B are presented. No preference between the 
two treatments is identified. At step 111, the user is asked whether the 
treatment failed. If the user selects "no", at step 112 guideline indicates 
that the individual is to be discharged. If the user selects "yes", at step 113 
a new guideline-recommended treatment identified by code 7C is 

20 presented. 

If at step 109 the user selects "yes", at step 114 the user is asked 
whether there is proximal embolization. If the user selects "no", at step 
115 the guideline recommended treatment identified by code 7C is 
presented. If the user selects "yes," at step 116 the user is referred to 

25 additional medical literature for further diagnosis. 

The screens implementing this guideline include all of the 
questions and conditional branching necessary to navigate through the 
flowchart of Figure 18 and reach each of the treatment options or other 
endpoints shown. 

30 For example, the screens presenting questions would appear similar 

to Figure 14 with the current question highlighted. When the guideline 
reaches a recommended treatment, the user would be presented with a 
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screen similar to Figure 17, without the Specialist Review sub-screen, 
showing guideline recommended treatment options with the 
recommended treatment(s) highlighted. Figure 17 reflects a 
question /answer path yielding two recommended treatments. Figure 16 
5 shows one recorded treatment reached by a different question /answer path 
through the guideline. Figure 16 also differs from Figure 17 in that the 
user has additionally entered a prop>osed and final recommendation 
treatment. 

E. Alternative Embodiments of the Invention 

10 The above embodiment of the invention is a directive mode 

whereby the guideline process is self-prompting and the user is only 
required to answer designated questions. In an alternative embodiment 
invention, the guidelines can be accessed in a non-directive mode 
whereby the user can access all questions for a given guideline, to view 

15 and selectively answer the questions. At any point, the user can shift back 
to the directive mode and the questions will again be self-prompting with 
a question appearing based on the questions already answered in the non- 
directive mode. [Explain utility? Can recommended treatments be 
bound?] 

20 F. Reports 

An important feature of the present invention is its ability to 
capture key data during usage for individual patients and cases. This 
enables the user to track and analyze patterns of care across defined 
populations in order to understand trends and variations for planning 

25 purposes. In addition, reports can show provider profiles, diagnostic 

decision outcome profiles, as well as procedure decision outcome profiles. 
On line reports include adnunistrative reports, summary reports and 
worksheets. Reports may be used by reviewers as work and time 
management tools and by administrators and managers for summary 

30 reports and plaiming tools. Reports may selected for designated time 
frames. 
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Reports sort and summarize case review status in several ways. 
Case review status includes the following: closed, i.e. closed (C) by normal 
review procedures or closed by administrative dosed (A); and open, i.e. 
suspended in questioning (Q), and specialty review (S), or open because 
5 the review process has not been completed (O). 

There are six types of daily Productivity Reports: operation 
manager, supervisor, care manager, specialist reviewer, specialist reviewer 
productivity, and specialist review worksheet. An example of a operation 
manager report is shown in App>endix A. This is a general summary 

10 report which summarizes all open case reviews by medical category 200, 
i.e., reviews with the status of O, Q or S. A total of all open case reviews 
for all categories 201 is also listed. Initial reviews 202 as well as extension 
reviews 203 for each category are listed as well as case reviews and specialty 
review 204. This report also summarizes case reviews which are still open 

15 and over 30 days old 205 and op>en reviews which are less than or equal to 
30 days from the initial review data entry 206. 

An example of a supervisor report is shown in Appendix B. This is 
a general siunmary report which summarizes all open case reviews (with 
status O, or S) and is sorted by care manager (reviewer). A total of all 

20 open case reviews for each care manager is listed 207. Initial reviews 208 
as well as extension reviews 209 are listed as well as cases 210 and sp>ecialty 
review 211. This report also summarizes case reviews which are still open 
and over 30 days old 212 and open case which are less than or equal to 30 
days from the initial review data entry 213. 

25 An example of the care manager report is shown in Appendix C. 

This is a general summary report which sununarizes all open case reviews 
(status O, Q or S) by individual care manager (reviewer) 214. This report 
summarizes for each care manager all open case reviews listing the case ID 
215, the most current review date for the review 216, identifying whether 

30 the review was initial or extension 217, the specialist review type 

(physician reviewer, independent medical exam /second opinion appeal) 
218, referral reason 219, and the case review guideline name 220. This 
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report is generally used by the care manager for follow-up and tracking 
and by the specialist reviewer as a tin\e management and daily or weekly 
work planning tool. 

An example of a specialist reviewer report is shown in Appendix D. 
5 This is a general summary report which summarizes open case reviews 
with specialist status (S) reviewer sorted by reviewer ID, case ID, and 
review date. This report summarizes for each specialist reviewer 221 all 
open case reviews listing the case ID 222, the most current review date for 
the review 223, identifying whether the review was initial or extension 
10 224, the specialist review type (clinical reviewer, physician reviewer, 

independent medical exam /second opinion, appeal) 225, referral reason 
226, and the case review guideline name 227. This report is generally used 
by the care manager for follow-up and tracking and as a daily or weekly 
plaiming tool. 

15 An example of the specialist reviewer productivity report is shown 

in Appendix E. This summarizes reviews with a specialist review status 
(S) sorted by medical category and specialist review type, case ID and 
review date. For each of these the following are listed: the case ID 228 
with the most current review date for the review 229, whether the review 

20 was initial or extension 230, specialist identification number 231, referral 
reason 232 and the case review guideline name 233. 

An example of a specialist review work sheet is shown in 
Appendices F, G. This report summarizes pertinent information for a case 
review which needs a specialist review. This would most commonly be 

25 used for physician review although it can be used for clinical review, 

independent medical exam/ second opinion or appeal. The report lists the 
specialist reviewer 234, the case 235 and clinician ID 236, the proposed 
treatment 237 and guideline recommended treatment 238 with 
appropriate resources downloaded with the software. Questions passed 

30 and failed are summarized 239 and the reason for the specialist review 240 
is identified. Note text 241 which has been entered for the case is included. 
This report is completed by the care manager (reviewer), printed and 
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distributed to the appropriate specialist reviewer. The specialist reviewer 
would discuss the case with the appropriate resources, complete the final 
reconunendation 242 and outcome and return the worksheet to the care 
manager who would enter the reason code 243 and text into the case 
5 review file. 

Information management rep>orts identify overall volume and 
patterns of care including diagnosis, therapeutic selection and resource 
use. From these reports, you can determine the level of effectiveness or 
impact related to each guideline use. You can also use the reports for 
10 quality measurement and planning by identifying where variations are 

occurring and how they are resolved at the initial guideline level. Reports 
may be selected by date in either clinician identification number or 
reviewer identification number or both. They are sorted automatically by 
specialty area. 

15 An example of a reporting period summary shown in App>endix H. 

This ref>ort gives an overall summary of all cases in reviews. It lists case 
volume 244 (number of total cases), review volume 245 (number of 
individual reviews), the number of physicians 246, and the number of 
different guidelines used for initial and extension reviews 247. This report 

20 may be sorted for a specific time. 

An example of a guideline frequency report is shown in Appendix 1. 
This report lists in how many cases a particular guideline is used 248. The 
percent of cases using each guideline 249, and the percent of total cases that 
guideline represents 250 are also listed. 

25 An example of a patterns of care report is shown in Appendix J. 

This report lists the total number of cases using the various guidelines 251. 
The proposed treatment(s) for each guideline 252 are listed with the 
number of cases for each 253. Proposed average length of stay 254 and 
recommended length of stay 255 are also listed for each guideline proposed 

30 treatment. This report can also be sorted by overall total or clinician 
identification number. 
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An example of a quality management and planning (aggregate) 
report is shown in Appendix K. This is an aggregate rep>ort which lists the 
total number of cases with the requested diagnosis. For each diagnosis 
guideline requested 256, the following are listed: proposed 257 and final 
5 treatment combination 258, number of total cases with that combination 
259, percent of total cases 260, what percent went to specialist review 261, 
how many varied from the guideline 262, the number with a guideline 
variance 263, the number of times each variance code was used 264 and 
the percent of care changed by the treating physician /care provider 265. 

10 An example of a quality management aind planning (for each 

component) report is shown in Appendices L, M, This report is sorted by 
guideline 266, proposed treatment 267, and final recommendation 268. 
This report is a more detailed report and is a subset of the aggregate quality 
management and planning report. It lists the three categories of setting 

15 269, preoperative days 270 and length of stay 271. The total number of 

cases are listed 272. For each guideline in each category, the following are 
listed: proposed 273 and final recommendation treatment 274, number of 
cases under each category 275, percent of the cases that carry the 
proposed /final combination 276, percent to specialist review 277, guideline 

20 variations 278, the number with a guideline variance 279, the number of 
times each variance code was used 280, and the percent of care changed by 
the treating physician 281. 

An example of the effectiveness report is shown in Appendix N. 
This report provides a breakdown by guideline 282 of the results of its use 

25 (or impact) on the following areas: percentage of reviews where proposed 
treatment selection was impacted 283, p)ercentage of reviews where 
proposed resources were impacted 284, percentage of reviews where both 
treatment selection and proposed resources were impacted 285 jid the 
percentage of total cases impacted 286 and total cases 287. 

30 Although the description of the preferred embodiment has been 

presented, it is contemplated that various changes could be made without 
deviating from the spit of the present invention. Accordingly, it is 
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intended that the scope of the present invention be dictated by the 
appended claims rather than by the description of the preferred 
embodiment. 
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APPENDIX A 



Date Daily Produccivity Report Page 

Operation Manager . 

204 



200-) , ^ ^ 205) 

( Open Specialist Open Open ^ 

Medical Category Reviews Review <=30 days -30 days 



Cardiovascular /Respiratory 

202^ -^^^^^^ 24 4 22 2 

^ Extension 6 1 6 0 

203-'^^ Total 30 5 28 2 

Gynecology 

Initial 10 . 2 10 0 

Extension 2 0 2 0 

20r) Total 12 2 12 0 

TOTAL Initial 34 6 32 2 

Extension 8 1 8 0 

Total 42 7 40 2 
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APPENDIX B 



Date Daily Productivity Report Page 

Supervisor 

Medical Category: Cardiovascular /Respiratory 
Care Review Open Specialist Open 



Manager 


Type 


Reviews 


Review 


<=3 0 days 


>3 0 days 


ABCDE 


Initial 




4 


22 


2 


209^- 


Extension 


■208 


1 


6 


0 


207^ 


Total 


30 


5 


28 


2 


DEFGH 


Initial 


10 


2 


10 


0 




Extension 


2 


0 


2 


0 




Total 


12 


2 


12 


0 


TOTAL 


Initial 


34 


6 


32 


2 




Extension 


8 


1 


8 


0 




Total 


42 


7 


40 


2 
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APPENDIX C 



Date Daily Productivity Report Page 

Care Manager 

_2/4 

Care Manager: ABCDE (Name}- o/o o/Q^ 

2,5, . 2/6; 2j7y 2/^ 2/9; 

Revxew ^ Init/ Spec Referral ^ 

Case ID Date Ext Type Reason Guideline 



058011112223 05/01/92 
058011112223 05/05/92 
011122223333 05/10/92 

012333332229 05/01/92 



I PR TPLAN 

E 

I PR SET 

LOS 

I 



Angina, Stable 
Angina, Stable 
Degenerative Joint Disea 

Degenerative Joint Disea 
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APPENDIX D 



Date Daily Productivity Report Page 

Specialist Reviewer 

^22/ 226; 

Specialist Reviewer: XYZAB no^-^ / 

222; 224) 225; / 227) 

223) ^^^^^^ Xlnit/ Spec Referral 
Case ID ^ Date Ext Type Reason Guideline' 



058011112223 05/01/92 

058011112223 05/05/92 

011122223333 05/10/92 

012333332229 05/01/92 



I PR TPLAN 

E PR LOS 

I PR SET 

LOS 

I ■ PR TPLAN 



Angina, Stable 
Angina , Stable 
Degenerative Joint Disea 

Degenerative Joint Disea 
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APPENDIX E 



Date Daily Productivity Report Page 

Specialist Reviewer Productivity 

Medical Category: Cardiovascular/Respiratory 
Specialist Type: PR Physician Referral 232") 

228; ppq 230; 23h / ZZZj 

/ Review /^Init/ Spec / Referral 

Case ID Date 

058011112223 05/01/92 
058011112223 05/05/92 
011122223333 05/10/92 

012333332229 05/01/92 



Ext 


ID 


Reason 


Guideline 


I 


XYZAB 


- TPLAN 


Angina, Stable 


E 


XXXXY 


LOS 


Angina, Stable 


I 


XYZAB 


SET 


Thrombophl ebi t i s 






LOS 




I 


XYZAB 


TPLAN 


Arterial Occlusive 
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APPENDIX F 



Oate Specialist Review Work Sheet Page 1 
Specialist Reviewer: XYZAD 234 Return to: 

Care Manager: ABCDE By (date) : 

Case Id: 000005100001 Review i: 2 
Clinician Id; AOOlOO— ^236 



Review Date: 6/05/92 

Diagnosis; Calculus. Ureteral 

Proposed Treatment:—-—" 237 
4A) Cystoscopy with retrograde stone 
manipulation 

Guideline Recommended Treatment:"^ ^w/O 
4A) Cystoscopy with retrograde stone 

manipulation 
4B) Urethroscopy /ureteropyeloscopy 
4CJ Cystoscopy with JJ stent placement 

Questions Passed:"^ t- ^ 

Diagnosed by imaging and one of the following: 

flank pain - severe requiring IM pain meds 

One of the following: 

-high grade obstruction 
-severe intractable pain 
-stone too large to pass 



Setting 


LOS 


Preop 


A/S 


IP 


*02 


0 


N 


Setting 


LOS 


Preop 


A/S 


IP 


01 


0 


N 


IP 


01 


0 


N 


OP 






N 



Questions Failed:- 240 



Reason for Specialist Review: 
Length of Stay 24/ 

Note Text Information: S 

cysto urethroscopy stone extraction insertion stent attempted wo success 
perc neph done due to urine extravasation temp po oral abs teach perc 
neph care monitor 



Date Specialist Review Work Sheet Page 2 

Specialist Reviewer: XVZAB 



242 



Case Id 
Clinician Id 
Review Date 
Diagnosis 



000005100001 Review tl : 2 

6/05/92 2431 Zhou 

Calculus, Ureteral / ^ 



Reason Care 

Final Recommendation (document changes only) Code Changed? 



•Treatment : 



Setting: IP OP OF 



•LOS: days 



Preop: days 



A/S: V N S Y N U 



•DX Confirm Y N 
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APPENDIX G 



Case Volume: 1,245^^^ 244 

Review Volume: 1,999- 245 

# Physicians: 42 246 

# Guidelines: 70^ ^ 

^247 
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APPENDIX H 



Medical Category: Cardiovascular/Respiratory 

^ -248 

Guideline 



Coronary Artery Disease 
Angina, Stable 
Angina, Unstable 
Asthma 
Pneumonia 

Arterial Occlusive Disease 



Cases 



50 
20 
20 
10 
14 
5 



'249 



% of 
Cases 



35.0 
10.0 
10.0 
5.0 

7... 0 
2.5 



r250 

% of 
Total Cases 



10. 0 
4.0 
4 . 0 
2.0 
2 . 8 
1.0 



SUBTOTAL 
TOTAL 



200 
500 



100,0 
100.0 



40.0 
100.0 
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APPENDIX 1 



Medical Category: Cardiovascular /Respiratory 

^ Proposed 


(^53 


254^ 

Proposed 


255^ 

Avg LOS 


Guideline 


Cases 


Treatment 


Cases 


Avg LOS 


Recommended 


Coronary Artery Disease 


50 


PTCA 


47 


3 


3 






CABG,3 grafts 3 


9 


8 


Angina, Unstable 


20 


Telemetry 
Telemetry/ 


3 


2 


2 






pacemaker 


2 


3 


3 






Telemetry/ 












angiogram 


10 


4 


3 






Angiogram 












WO/CC* 


2 


1 


1 






Angiogram 












WO/CC* 


3 


1 


0 


Arterial Occlusive Disease 


5 


Arteriogram 


2 


2 


1 






Bypass 


3 


8 


7 



* comorbidi ty 
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APPENDIX J 



Guideline: (5310) Coronary Artery Disease — ^2560 

Cases: 50 256 26 5; 

P57 P^SP • P59(^260 261; / 

---Treatment-'^"^^ C ^ % to GL Variance Care Changed 

Proposed Final Cases % Spec Rev Volume Code* % Known 

PTCA PTCA 45 90 11 5 A (4) 

K(l) 

CABS/ CABG/ 3 6 33 
3 graft 3 garft 



1 F(l)-s 

^262 ^264 

Proposed = final: 48 96 ^DO 



PTCA Medical 2 4 100 50 100 

Management 

Proposed final : 2 2 
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APPENDIX K 



Guideline; (5310) Coronary Artery Disease — 266 Page 1 

267 268 

Treatment — r272 % to Ext GL Variance Care Changed 

Proposed Final Cases % Spec Rev Rate Volume Code % Known 



PTCA ^ PTCA-N 

r269 273 274 


45-) 90 

275 


•Op '^277 ^278 
^276 


479 


^281 




IP IP 


45 


100 


.0 










Proposed=Final : 

,270 


45 


100 


,0 










0 0 

1 1 


43 
1 


95, 
2, 


.0 
.5 


0.0 
100.0 


1 A(l) 






Proposed=Final : 
1 0 


44 
1 


97. 

2. 


.5 
.5 


100.0 


280^ 


'280a 




Proposed^Final : 

^271 


1 


2. 


.5 










3 3 

4 4 


35 
5 


77. 
11. 


.8 
.1 


20.0 20.0 


5 H(4) 






Proposed=Final : 


40 


88, 


,9 










4 3 


5 


11. 


,1 


10.0 




80. 0 


50 


Proposed;iFinal : 


5 


11. 


1 










*Key : A=Comorbidi ty 

H=Social Situation 



K=Age 



SUBSTITUTE SHEET 



wo 94/00817 PCr/US93/06l04 



43 



APPENDIX L 



283\ 



Guideline' 



-282 



% Review 

Impact 
Proposed 
Treatment 



004 P85 

% Review Reviews "—^-^^ 

Impact impacted ^ 

Proposed both resources 

Resources and Treatment 



^86 (ZBl 

% Cases # 
Impacted Cases 



Coronary Artery Disease 4 
Angina, Unstable 1 
Arterial Occlusive Disease 0 



13 
25 
40 



14 
30 
40 



50 
20 
5 
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Claims 

1. In a health care management system comprising a processing unit, 

at least one memory unit and means for interactively exchanging 
5 information with a user of the system, a method of analyzing health care 
treatment for individuals having one or more specified health care 
conditions by reference to specified health care guidelines, comprising: 
(a) defining one or more health care conditions for which treatment 
exists; 

10 (b) providing to the system one or more diagnosis-based giudelines 

corresponding to each of said one or more specified health care conditions 
and including at least one guideline treatment option; and 

(c) for at least one individual, interactively exchanging with the system 
information on characteristics of the individual relevant to the observed 

15 health care condition, said exchange utilizing data collection nodes and 
conditional branching in a diagnosis-based guideline, to arrive at an 
endpoint selected from the group consisting of: a guideline treatment 
option, an indication to select another one of the diagnosis-based 
guidelines, or an indication for further clinical evaluation. 

20 2. The method of claim 1, further comprising: 

(d) providing to the system information identifying an actual or proposed 
treatment when said interactive exchange arrives at a guideline treatment 
option for the at least one individual; 

(e) comparing the actual or proposed treatment for the at least one 

25 individual against the guideline treatment option corresponding to the 
defined health care condition observed in that individual; and 

(f) developing a treatment evaluation based on the comparison of step (e) 
and including identifying discrepancies between the guideline treatment 
option and the actual or proposed treatment for the at least one individual 

30 provided in step (d). 

3. The method of claim 1 wherein steps (a) and (b) result in the system 
having more than one diagnosis-based guideline, further comprising: 
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(g) for at least one individual, selecting at least one of the diagnosis-based 
guidelines corresponding to a defined health care condition observed in 
that individual. 

4. The method of claim 3 wherein the step of selecting, for at least one 
5 individual, at least one of the diagnosis-based guidelines corresponding to 

a defined health care condition observed in that individual comprises the 
system user selecting a name for the health care condition from a list of 
health care conditions provided by the system. 

5. The method of claim 3 wherein the step of selecting, for at least one 
10 individual, at least one of the diagnosis-based guidelines corresponding to 

a defined health care condition observed in that individual comprises the 
system user providing text describing a treatment for said health care 
condition and the system finding any treatment guidelines containing the 
text provided. 

15 6. The method of claim 3 wherein the step of selecting, for at least one 
individual, at least one of the diagnosis-based guidelines corresponding to 
a defined health care condition observed in that individual comprises the 
system user providing a predefined diagnosis code for said health care 
condition. 

20 7. The method of claim 6 wherein the step of providing a diagnosis 
code comprises providing a standardized diagnosis number code. 

8. The method of claim 6 wherein the step of providing a diagnosis 
code comprises providing an ICD-9-CM code. 

9. The method of claim 1 wherein the step of providing one or more 
25 diagnosis-based guidelines consists of providing guidelines having at least 

two alternative guideline treatment options linked by at least one test that 
selects one treatment option as the more appropriate when the test is 
satisfied. 

10. The method of claim 1 wherein the step of providing one or more 
30 diagnosis-based guidelines comprises providing at least one treatment 

option having at least one treatment resource limitation parameter. 
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11. The method of claim 10 wherein the at least one treatment resource 
limitation parameter is based on a resource selected from the group 
consisting of: treatment setting, inpatient length of stay, requirement for 
assistant surgeon, and inpatient preoperative stay length. 
5 12. The method of claim 1 wherein multiple health care conditions for 
which treatment exists are defined and for each of the multiple health care 
conditions there is one corresponding diagnosis-based guideline provided. 

13. The method of claim 3 further comprising the steps of: 

(h) providing to the system information identifying a final 

10 recommendation treatment for the at least one individual based on the 
evaluation of step (f); and 

(i) for each discrepancy between the guideline treatment option and the 
final recommendation treatment for the at least one individual provided 
in step (h), requesting a system user to provide to the system information 

15 sp>ecifying the basis for selecting the final recommendation treatment 
causing the discrepancy to arise. 

14. The method of claim 13 further comprising eliciting from a system 
user information documenting the differences between final 
recommendation treatment and the actual or proposed treatment. 

20 15. The method of claim 1 wherein the step of defining one or more 
health care conditions comprises defining one or more health care 
conditions in the nature of a disease or organic dysfunction. 

16. The method of claim 2 wherein the step of providing information 
identifying treatment for the at least one individual comprises providing 

25 information relating solely to planned treatment. 

17. The method of claim 2 wherein the step of providing information 
identifying treatment for the at least one individual comprises providing 
information relating solely to treatment given. 

18. The method of claim 2 wherein the step of providing information 
30 identifying treatment for the at least one individual comprises providing 

information relating to both planned treatment and treatment given. 
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19. The method of claim 1 wherein the step of providing one or more 
diagnosis-based guidelines comprises providing guidelines having at least 
two alternative guideline treatment options linked by at least one test that 
selects one treatment option as the more appropriate when the test is 

5 satisfied and at step (c) the interactive exchange of information with the 
system user determines if the test is satisfied. 

20. The method of claim 19 wherein the at least one test is a question 
seeking a response selected from among two or more predetermined 
responses. 

10 21. A medical information system for analyzing health care treatment 
for individuals having a specified health care condition to evaluate such 
treatment against specified health care guidelines comprising: 

(a) a central processing unit; 

(b) at least one memory unit connected to said central processing unit; 
15 (c) means for defining one or more health care conditions for which 

treatment exists; 

(d) means for providing to the system one or more diagnosis-based 
guidelines corresponding to each of said one or more specified health care 
conditions and including at least one guideline treatment option; and 

20 (e) means for interactively exchanging with the system information for at 
least one individual on characteristics of the individual relevant to the 
observed health care condition, said exchange utilizing data collection 
nodes and conditional branching in a diagnosis-based guideline, to arrive 
at an endpoint selected from the group consisting of: a guideline treatment 

25 option, an indication to select another one of the diagnosis-based 
guidelines, or an indication for further clinical evaluation. 
22. The medical information system of claim 21, further comprising: 
(f) means for providing to the system information identifying a treatment 
for the at least one individual when the means for interactively 

30 exchanging with the system information on characteristics of the 

individual relevant to the observed health care condition arrives at a 
guideline treatment option; 
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(g) means for comparing the treatment identified for the at least one 
individual against the guideline treatment option corresponding to the 
defined health care condition observed in that individual; and 

(h) means for developing a treatment evaluation based on the 

5 comparison of element (g) and including identifying discrepancies 

between the guideline treatment option and the information identifying 
treatment for the at least one individual provided by element (f). 

23. The medical information system of claim 21 wherein means (c) and 
(d) provide the system with more than one diagnosis-based guideline, 

10 further comprising: 

(i) means for selecting, for at least one individual, at least one of the 
diagnosis-based guidelines corresponding to a defined health care 
condition observed in that individual. 

24. The system of claim 23 wherein the means for selecting, for at least 
15 one individual, at least one of the diagnosis-based guidelines 

corresponding to a defined health care condition observed in that 
individual comprises means for the system user selecting a name for a 
health care condition from a list of health care conditions provided by the 
system. 

20 25. The system of claim 23 wherein the means for selecting, for at least 
one individual, at least one of the diagnosis-based guidelines 
corresponding to a defined health care condition observed in that 
individual comprises means for the system user providing text describing 
a treatment and the system finding any treatment guidelines containing 

25 the text provided. 

26. The system of claim 23 wherein the mecms for selecting, for at least 
one individual, at least one of the diagnosis-based guidelines 
corresponding to a defined health care condition observed in that 
individual comprises means for the system user providing a predefined 

30 diagnosis code. 
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27. The system of claim 26 wherein the means for providing a 
diagnosis code comprises means for providing a standardized diagnosis 
number code. 

28. The system of claim 26 wherein the means for providing a 
5 diagnosis code comprises means for providing an ICD-9-CM code. 

29. The system of claim 21 wherein the means for providing one or 
more diagnosis-based guidelines comprises means for providing 
guidelines having at least two alternative guideline treatment options 
linked by a test that selects one treatment option as the more appropriate 

10 when the test is satisfied. 

30. The system of claim 21 wherein the means for providing one or 
more diagnosis-based guidelines comprises means for providing at least 
one treatment option having at least one treatment resource limitation 
parameter. 

15 31. The system of claim 30 wherein the at least one treatment resource 
linnitation parameter is based on a resource selected from the group 
consisting of, treatment setting, inpatient length of stay, requirement for 
assistant surgeon, or inpatient preoperative stay length. 

32. The system of claim 21 wherein multiple health care conditions for 
20 which treatment exists are defined and for each of the multiple health care 

conditions there is one corresponding treatment guideline provided. 

33. The system of claim 23 further comprising: 

(j) means for providing to the system information identifying a final 
recommendation treatment for the at least one individual based on the 

25 evaluation of element (h); and 

(k) means for identifying and requesting a system user to provide to said 
system, for each discrepancy between the guideline treatment option and 
the final reconunendation treatment for the at least one individual 
provided in element (j), information sp)ecifying the basis for selecting the 

30 final reconamendation treatment causing the discrepancy to arise. 
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34. The system of claim 33 further comprising means for eliciting from 
a system user information documenting the differences between final 
recommendation treatment and the actual or proposed treatment. 

35. The system of claim 21 wherein the means for defining one or more 
5 health care conditions comprises means for defining one or more health 

care conditions in the nature of a disease or organic dysfunction. 

36. The system of claim 22 wherein the means for providing 
information identifying treatment for the at least one individual 
comprises means for providing information relating solely to planned 

10 treatment. 

37. The system of claim 22 wherein the means for providing 
information identifying treatment for the at least one individual 
comprises means for providing information relating solely to treatment 
given. 

15 38. The system of claim 22 wherein the means for providing 
information identifying treatment for the at least one individual 
comprises means for providing information relating to both planned 
treatment and treatment given. 

39. The system of claim 21 wherein the means for providing one or 
20 more diagnosis-based gxxidelines comprises means for providing 

guidelines having at least two alternative guideline treatment options 
linked by at least one test that selects one treatment option as the more 
appropriate when the test is satisfied and at step (e) the interactive 
exchange of information with the system user determines if the test is 
25 satisfied. 
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